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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a ferroelectric element 
which exhibits highHrequency response and is drivable at a high 
speed. 

SOLUTION: The ferroelectric element has a ferroelectric film held 
between an upper electrode and a lower electrode. The crystal of 
the ferroelectric film is a pseudo cubic crystal system or a crystal 
system in which at least two among the pseudo cubic crystal 
system, a rhombohedral system or pyramidal quadratic system 
co-exist and the crystal face parallel to the lower electrode 
preferentially orients to a (1 10) face bearing. Since the driving of 
the ferroelectric. element is not accompanied by the rotation of 
domains by. such constitution, the high-speed driving is made 
possible and the element is . capable of exhibiting the high- 
frequency response. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the ferroelectric component characterized by the crystal face parallel to said lower 
electrode where the crystal of said ferroelectric film is false cubic system in the ferroelectric 
component equipped with the ferroelectric film inserted into an up electrode and a lower electrode, or at 
least two of false cubic system, a rhombohedral system, or tetragonal system are intermingled, and 
which is crystal system carrying out priority orientation to field (110) bearing. 

[Claim 2] The ferroelectric component according to claim 1 characterized by being the thin film with 
which said ferroelectric film grew epitaxially in the field (110) bearing. 

[Claim 3] Said ferroelectric film is a ferroelectric component according to claim 1 or 2 characterized by 
having the perovskite crystal structure of AB03 mold. 

[Claim 4] Said ferroelectric film is a ferroelectric component given in any or the 1st term among claim 1 
characterized by being the thin film which uses titanic-acid lead zirconate as a principal component 
thru/or claim 3. 

[Claim 5] The ink jet type recording head equipped with the delivery which arranges the ferroelectric 
component of a publication as an ink regurgitation driving source in any or the 1st term among claim 1 
thru/or claim 4, is open for free passage to the pressurized room where content volume changes with 
mechanical displacement of the ferroelectric component concerned, and the pressurized room 
concerned, and carries out the regurgitation of the ink droplet. 

[Claim 6] The ink jet printer which equips a printing mechanism with an ink jet type recording head 
according to claim 5. 

[Claim 7] In the manufacture approach of the ink jet type recording head equipped with the pressurized 
room where content volume changes with mechanical displacement of the ferroelectric component 
which functions as an ink regurgitation driving source, and the delivery which is open for free passage to 
the pressurized room concerned, and carries out the regurgitation of the ink droplet (110) While 
processing a pressurized-room substrate using the single crystal substrate of field bearing Field (110) 
bearing is made to carry out epitaxial growth of each of a lower electrode and the ferroelectric film 
through the diaphragm film on the pressurized-room substrate concerned. And the manufacture 
approach of the ink jet type, recording head equipped with the process, which manufactures, said 
ferroelectric component as crystal system in which at least two of false cubic system or false cubic 
system, a rhombohedral system, or tetragonal system are intermingled in the crystal of the ferroelectric 
film. 

[Claim 8] Said pressurized-room substrate is the manufacture approach of the ink jet type recording 
head according to claim 7 which it is in any among a silicon single crystal substrate, a strontium titanate 
substrate, or a magnesium oxide substrate. 

[Claim 9] The non-volatile ferroelectric memory device characterized by equipping any or the 1st term 
with the ferroelectric component of a publication as a charge storage capacitor among claim 1 thru/ or 
claim 4 in the non-volatile ferroelectric memory device which can acquire the information on a bit by 
detecting the direction of polarization of the ferroelectric film. 
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DETAILED DESCRIPTION — 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the non-volatile ferroelectric memory device suitable 
for read-out/writing of the piezo electric crystal component and RF which were suitable for the RF 
drive especially with respect to the ferroelectric component suitable for high-speed operation 
[0002] 

[Description of the Prior Art] Since it has many functions, such as spontaneous polarization, a high 
dielectric constant, the electro-optical effect, the piezo-electric effect, and a pyroelectric effect, in the 
crystalline ingredient of the multiple oxide in which a ferroelectricity is shown, for example, PZT, barium 
titanate, and lithium niobate, it is applied to extensive device development for example, non-volatile 
ferroelectric memory devices, such as FRAM (Ferroelectric Random Access Memory) which performs 
read-out/writing of data as a piezo electric crystal component using a polarization property using 
piezoelectric [ the ], — pyroelectricity — using — an infrared linear array sensor — moreover, the 
electro-optical effect — using — an optical waveguide modulator — ** — it is used in various 
directions. Thus, since the ferroelectric component using a ferroelectric ingredient has various functions, 
it is also called a functional device. 

[0003] For example, as a ferroelectric ingredient for piezo electric crystal components, A site is AB03 
which generally contains lead, a zirconium, titanium, etc. and by which divalent ion, such as lead, and B 
site are constituted from tetravalent ion, such as Zr and Ti. The PZT system ingredient which has the 
mold perovskite (perovskite) mold crystal structure is used. Pb (nickel 1/2 W1/2) which specifically made 
B site tetravalence on the average — 03, Pb(Co1/3Nb 2/3) 03, and Pb(nickel1/3Nb 2/3) 03 etc. — 
the solid solution of a perovskite type complex compound and PZT is known. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, selection of such a ferroelectric ingredient is 
performed by looking for a constituent with big dielectric constant, electromechanical coupling 
coefficient, piezo-electric distorted constant, and mechanical displacement by electric-field induction, 
this invention person proposed that the PZT system piezoelectric material of the rhombohedral system 
whose priority orientation bearing is field, (111) bearing or (100) field bearing showed a good piezo- 
electric property in JP.10-81016.A in consideration* of the effect which the crystal structure of a 
ferroelectric ingredient has on a piezo-electric property. 

[0005] Generally in a PZT system ingredient, that however, a dielectric constant, an electromechanical 
coupling coefficient, a piezo-electric distorted constant, and the value of max [ displacement / by 
electric-field induction / mechanical ] are shown The crystal phase boundary of a rhombohedral system 
(rhombohedoral) and tetragonal system (tetragonal) (below morphotropic phase boundary:) It has 
become clear that they are the condition of MPB that two or more crystal systems are intermingled like, 
or false cubic system (psudocubic). If a piezo electric crystal component is constituted using the 
presentation near the MPB in the crystal structure mentioned above, for example, the crystal structure 
of field bearing (111) priority orientation, the case where it is accompanied by rotation of a domain by 
the electrical-potential-difference impression when driving the component concerned by orientation 
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bearing of crystal grain will arise. 

[0006] If rotation of this domain is used as an actuator, in order to take time amount for rotation of a 
domain to return, un-arranging [ that a high-speed drive cannot be performed ] arises. When making a 
piezo electric crystal component into the ink regurgitation driving source of an ink jet type recording 
head especially, un-arranging [ that a high displacement property cannot be acquired in drive frequency 
(14kHz thru/or about 28kHz) ] arises. 

[0007] Moreover, the crystal structure in which crystal system is carrying out priority orientation to 
(001) by ****** other than the crystal structure of the above [ this invention person ], The place which 
experimented also about each of the crystal structure in which crystal system is carrying out priority 
orientation to (1 1 1) by ******, and the crystal structure in which crystal system is carrying out priority 
orientation to (1 1 1) by ******** f When the presentation near the MPB was used also in which [ these ] 
the crystal structure, rotation of a domain arose, and it became clear that it was not suitable for a high- 
speed drive. 

[0008] Moreover, the PZT system ingredient was applied to the non-volatile ferroelectric memory 
device using the polarization property, and the above problems had arisen also in read-out/writing of the 
RF of the memory device concerned. 

[0009] Then, let it be a technical problem to offer the ferroelectric component which makes high-speed 
operation possible, without being accompanied by rotation of a domain so that this invention may solve 
the above-mentioned trouble. Furthermore, let it be a technical problem to provide with an ink jet 
printer the ink jet type recording head which makes the component concerned an ink regurgitation 
driving source, and its manufacture approach list Moreover, let it be a technical problem to offer the 
non-volatile ferroelectric memory device in which read-out/writing of a RF are possible. 
[0010] 

[Means for Solving the Problem] It is characterized by the crystal face parallel to said lower electrode 
where it is false cubic system, or at least two of false cubic system, a rhombohedral system, or 
tetragonal system are intermingled and which is crystal system carrying out priority orientation of the 
crystal of the ferroelectric film which constitutes the ferroelectric component of this invention to field 
(110) bearing. 

[001 1] A ferroelectric component can be made to drive by considering a ferroelectric component as this 
configuration, without being accompanied by rotation of a domain. For example, if the priority orientation 
side of a ferroelectric component is chosen as a field (110) when the ferroelectric film is ******, since 
two of six polarization shafts are parallel to a field (110), the two above-mentioned polarization shafts 
will not be displaced with the electrical potential difference impressed to the ferroelectric component. 
Moreover, since two of the four remaining polarization shafts accomplished the include angle of 45 
degrees upward to the field (110) and two have accomplished the include angle of 45 degrees downward 
to the field (1 10), Since both become symmetrical to the normal of a field (110).by reversing the 180 
degrees of the two latter polarization shafts by polarization processing, even if it impresses an electrical 
potential difference to a ferroelectric component, it is not accompanied by rotation of a domain. 
[0012] Moreover, if the priority orientation side of a ferroelectric component is chosen as a field (1 10) 
when the ferroelectric film is ******** similarly, since four of eight polarization shafts are parallel to a 
field (110), the two above-mentioned polarization shafts will not be displaced with the electrical potential 
difference impressed to the ferroelectric component. Moreover, since two of the four remaining 
polarization shafts accomplished the include angle of about 35 degrees upward to the field (110) and two 
have accomplished the include angle of about 35 degrees downward to the field (110), Since both 
become symmetrical to the normal of a field (110) by reversing the 180 degrees of the two latter 
polarization shafts by polarization processing, even if it impresses an electrical potential difference to a 
f erroe | ectr i c component, it is not accompanied by rotation of a domain. Therefore, the ferroelectric 
component in which a high-speed drive is possible can be offered by the above-mentioned configuration. 
[0013] Moreover, as for the ferroelectric film, it is desirable that it is the thin film which grew epitaxially 
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in the field (110) bearing. The amount of preferred orientation of field (110) bearing can be raised by 
carrying out epitaxial growth. 

[0014] As ferroelectric film, the crystalline ingredient of the multiple oxide which has the perovskite 
crystal structure of AB03 mold is desirable. In this case, it is good also as a multicomponent system like 
A (B1 B-2)03 in including an additive like BO (A1A2)3. As an example of the ferroelectric film, titanic- 
acid lead zirconate is suitable. 

[0015] The ink jet type recording head of this invention arranges the ferroelectric component of this 
invention as an ink regurgitation driving source, and is equipped with the pressurized room where 
content volume changes with mechanical displacement of the ferroelectric component concerned, and 
the delivery which is open for free passage to the pressurized room concerned, and carries out the 
regurgitation of the ink droplet. 

[0016] The ink jet printer of this invention equips a printing mechanism with the ink jet type recording 
head of this invention. 

[0017] The manufacture approach of the ink jet type recording head of this invention In the manufacture 
approach of the ink jet type recording head equipped with the pressurized room where content volume 
changes with mechanical displacement of the ferroelectric component which functions as an ink 
regurgitation driving source, and the delivery which is open for free passage to the pressurized room 
concerned, and carries out the regurgitation of the ink droplet (110) While processing a pressurized- 
room substrate using the single crystal substrate of field bearing Field (1 1 0) bearing is made to carry out 
epitaxial growth of each of a lower electrode and the ferroelectric film through the diaphragm film on the 
pressurized-room substrate concerned. And it has the process which manufactures said ferroelectric 
component as crystal system in which at least two of false cubic system or false cubic system, a 
rhombohedral system, or tetragonal system are intermingled in the crystal of the ferroelectric film. 
[0018] As for the above-mentioned pressurized-room substrate, it is desirable among a silicon single 
crystal substrate, a strontium titanate substrate, or a magnesium-oxide substrate any they are. Field 
(110) bearing can be made to carry out epitaxial growth of the ferroelectric film by using these single 
crystal substrates. 

[0019] The non-volatile ferroelectric memory device of this invention is equipped with the ferroelectric 
component of this invention as a charge storage capacitor in the non-volatile ferroelectric memory 
device which can acquire the information on a bit by detecting the direction of polarization of the 
ferroelectric film. By this configuration, the non-volatile ferroelectric memory device in which read- 
out/writing of a RF are possible can be offered. 
[0020] 

[Embodiment of the Invention] Hereafter, the gestalt of this operation is explained with reference to 
each drawing. 

[0021] Drawing 1 is .the block diagram of an ink jet printer. An ink jet printer is mainly equipped with the 
ink jet type recording head 1 00, a body 102, a tray 103, and. the. head, drive 106, and is constituted. The 
ink jet type recording head 100 is equipped with the ink cartridge 101 of a total of four colors of yellow, 
MAZENDA, cyanogen, and black, and it is constituted so that full color printing may be possible. 
Moreover, this ink jet printer equips the interior with the controller board of dedication etc., controls the 
scan of the ink regurgitation timing of the ink jet type recording head 100, and the head drive 106, and 
realizes highly precise ink dot control, halftoning, etc. Moreover, a body 102 equips the interior with the 
auto seed feeder (automatic continuation feeding device) 105, sends out the record form 107 
automatically, and delivers paper to the record form 107 from the front exhaust port 104 while it equips 
a tooth back with a tray 103. As a record form 107, a regular paper, exclusive paper, a recommendation 
OHP sheet, glossy paper, a gloss film, a level sheet, a government postcard, etc. can be used. 
[0022] Drawing 2 is the decomposition perspective view of an ink jet type recording head. Here, the type 
with which the common passage of ink is prepared in a pressurized-room substrate is shown. As shown 
in this drawing, an ink jet type recording head consists of a pressurized-room substrate 1, a nozzle plate 
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2, and a base 3. The pressurized-room substrate 1 is divided into each after etching processing of the 
silicon single crystal substrate of field (110) bearing is carried out. The pressurized room 10 of the 
shape of two or more strip of paper is established in the pressurized-room substrate 1, and it has the 
common passage 12 for supplying ink to all the pressurized rooms (cavity) 10. It is separated by the side 
attachment wall 11 between pressurized rooms 10. The piezo electric crystal component is attached in 
the base 3 side of the pressurized-room substrate 1 as an ink regurgitation driving source. It converges 
on the wiring substrate 4 which is a flexible cable, and wiring from each piezo electric crystal component 
is controlled by the print engine section. 

[0023] A nozzle plate 2 is stuck on the pressurized-room substrate 1. The nozzle (delivery) 21 for 
carrying out the regurgitation of the ink droplet is formed in the location where the pressurized room 10 
in a nozzle plate 2 corresponds. Nozzles 21 are installed successively in the shape of Rhine by the main 
scanning direction and abbreviation parallel direction of an ink jet type recording head in the case of 
printing, and the pitch between nozzles is suitably set up according to a print quality. For example, if the 
resolution of 1440dpix720dpi is set up, since the diameter of a nozzle becomes super-thin, high 
definition printing will be attained by the ink dot of super-****. The number of nozzles of each color is 
defined according to color printing precision, for example, black 32 nozzle, color each color 32 nozzle, 
etc. are set up. The base 3 is formed with plastics etc. and serves as a mount of the pressurized-room 
substrate 1. 

[0024] Drawing 3 (F) is the sectional view of the principal part of an ink jet type recording head. The 
pressurized room 10 is formed in the pressurized-room substrate 1 of etching processing. The substrate 
layer 5 which functions as diaphragm film is formed by the top face of a pressurized room 10, and the 
piezo electric crystal component 9 is formed on the substrate layer 5 concerned. The piezo electric 
crystal component 9 is an example of the ferroelectric component of this invention. Mechanical 
displacement of the component concerned changes the content volume in a pressurized room 10, and 
carries out the regurgitation of the ink with which the pressurized room 10 is filled up from a nozzle 21. 
As shown in this drawing (C), the piezo electric crystal component 9 is equipped with the lower 
electrode 6, the piezo electric crystal film 7, and the up electrode 8, and is constituted. The piezo 
electric crystal component 9 is also called an electrostrictive actuator, a micro-actuator, an electric 
machine sensing element, or a minute displacement controlling element 

[0025] The piezo electric crystal film 7 is formed by field (110) bearing from the PZT (PbZrX Ti1-X 03) 
system ingredient near [ where priority orientation processing was made ] the MPB. When adopting the 
PZT film as piezo electric crystal film 7, the thing which uses binary system as a principal component, or 
the thing which uses as a principal component three-component system which added the third 
component to this binary system is suitable. What has the presentation expressed with the chemical 
formula of Pb(ZrxTi 1-x) 03+YPbO as a desirable example of binary system PZT is mentioned. Here, 
Above X and Y has 0.40<=X<=0.60 and the desirable thing which has the relation of 0<=Y<=0.30. 
[0026] Moreover, as a desirable example of three-fcomponent system PZT, what has. the presentation 
expressed with the chemical formula shown in the following which added the third component isi 
mentioned to PZT of said binary system. 
[0027] 

PbTiaZrb(AgBh) c03+ePbO+(fMgO) n — here, A expresses the trivalent metal chosen from the group 
which consists of a divalent metal chosen from the group which consists of Mg, Co, Zn, Cd, Mn, and 
nickel, or Sb, Y, Fe, Sc, Yb, Lu, In and Cr. Moreover, B expresses the pentavalent metal chosen from the 
group which consists of Nb, Ta, and Sb, or the metal of 6 ** chosen from the group which consists of W 
and Te. Moreover, although it is a+b+c=1, 0.35<=a<=0.55, 0.25<=b<=0.55, 0.1<=c<=0.40, 0<=e<=0.30, 0 
<=f<=0.15 g=f=0.5, and n= 0 A is a trivalent metal, and g is 1/3 and B of h is 2/3, not the metal of 6 ** 
but when A is a divalent metal and B is a pentavalent metal again. Moreover, A is restricted when Mg 
and B are Nb(s), and n expresses 1. 

[0028] As a more desirable example of three-component system, magnesium niobic acid lead, i.e., A, is 
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Mg, B is Nb, and that 1 /whose 3h g is 2/3 is mentioned. 

[0029] Furthermore, even if it is any of these binary system PZT and three-component system PZT, in 
order to improve the piezo-electric property, Ba, Sr, La ? Nd, Nb, Ta, Sb, Bi, W, Mo, calcium, etc. of a 
minute amount may be added. In three-component system, addition of Sr not more than 0.1 mol % and 
Ba is especially much more desirable to an improvement of a piezo-electric property. Moreover, since 
addition of Mn not more than 0.10 mol % and nickel improves the degree of sintering in three-component 
system, it is desirable. 

[0030] in addition — as the example of the piezo electric crystal film 7 — for example, Pb (Zn, Nb) — 
the solid solution (PMN-PT) of 03 and PbTi03, and Pb (Mg, Nb) — there are the solid solution (PZN- 
PT) of 03 and PbTi03, barium titanate (BaTi03), strontium titanate barium (SrXBa1-XTi03), etc. 
[0031] Next, with reference to drawing 3 thru/or drawing 5 , the production process of a piezo electric 
crystal component is combined with the production process of an ink jet type recording head, and is 
explained. 

(Example 1) As shown in drawing 3 (A), the thickness of 0.5 micrometers was made to carry out epitaxial 
growth of ** rear (Ce02) with electron ray vacuum deposition as a substrate layer 5 on the 
pressurized-room substrate 1 which consists of the silicon single crystal substrate of field bearing (110) 
which has 220 micrometers in the diameter of 100mm, and thickness, and membranes were formed. 
Then, adjusting suitably the amount of supply, such as material gas which evaporated the organic metal 
raw material which constitutes a ferroelectric ingredient, oxygen content gas, and carrier gas, as shown 
in this drawing (B), after carrying out epitaxial growth of the platinum used as the lower electrode 6 on 
the substrate layer 2 and forming membranes in thickness of about 100nm, epitaxial growth of the piezo 
electric crystal film 7 was carried out with the CVD method, and membranes were formed in thickness 
of about 1 micrometer. 

[0032] The result of crystal phase identification generally according [ the crystal system near a room 
temperature ] to X diffraction measurement the case of PZT of bulk, Tetragonal system is constituted 
when the configuration element ratio of B site in a perovskite structure, i.e., the mole ratio of Zr/Ti, is in 
less than 0.53/0.47 range or more by 0/1. When it was in 0.90/0.10 or less range exceeding 0.53/0.47, 
the rhombohedral system was constituted, and it has become clear crystallographically that the mole 
ratio of Zr/Ti exists about in 0.53/0.47 in the crystal phase boundary of a tetragonal phase/********, 
i.e., MPB. So, in this example, the mole ratio of Zr/Ti was made into 0.56/0.44, and the piezo electric 
crystal film 7 was made into the crystal structure near the MPB. Since priority orientation of the 
substrate layer 5 and the lower electrode 6 is carried out to field (1 10) bearing, they are carrying out 
priority orientation also of the piezo electric crystal film 7 which grew epitaxially on the lower electrode 
6 to field (110) bearing. 

[0033] Furthermore, as shown in this drawing (C), platinum was formed by DC spatter as an up electrode 
8 on the piezo electric crystal film 7 at 100nm thickness. The piezo electric crystal component 9 which 
consists of the up electrode 8, the piezo electric crystal film 7, and the lower electrode 6 through the 
above process is obtained. 

[0034] In manufacturing the ink jet type recording head which makes the piezo electric crystal 
component 9 concerned an ink regurgitation driving source, it performs the following production 
processes further. . 

[0035] The spin coat of the resist is carried out on the up electrode 8, according to the location in 
which a pressurized room should be formed, negatives are exposed and developed and patterning is 
carried out. The up electrode 8, the piezo electric crystal film 7, and the lower electrode 6 were etched 
by having used the resist which remained as the mask, and the piezo electric crystal component 9 was 
separated corresponding to the location in which a pressurized room should be formed (this drawing (D)). 
The substrate layer 5 functions as a diaphragm for pressurizing a pressurized room. Then, the etching 
mask was given according to the location in which a pressurized room should be formed, by the dry 
etching using activity gases, such as parallel monotonous mold reactive ion etching, the pressurized- 
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room substrate 1 was etched by Fukashi set beforehand, and the pressurized room 10 was formed (this 
drawing (E)). The part which remained without being etched serves as a side attachment wall 11. The 
potassium-hydroxide water solution of 10% of concentration other than dry etching kept warm by 80 
degrees C can be used, and anisotropy wet etching of the pressurized-room substrate 1 can also be 
carried out. In this case, the high density array of a pressurized room 10 can be easily formed by 
anisotropy wet etching. 

[0036] Finally, as shown in this drawing (F), the nozzle plate 2 was joined to the pressurized-room 
substrate 1 using resin etc. A nozzle 21 can be formed in the predetermined location of a nozzle plate 2 
by carrying out opening using the lithography method, laser beam machining, FIB processing, an electron 
discharge method, etc. In case a nozzle plate 2 is joined to the pressurized-room substrate 1, it aligns 
so that each nozzle 21 may be arranged corresponding to each space of a pressurized room 10. If the 
pressurized-room substrate 1 which joined the nozzle plate 2 is attached in a base 3, an ink jet type 
recording head will be completed. 

[0037] Since according to this example orientation of the piezo electric crystal film 7 is strongly carried 
out in the field (110) bearing with epitaxial growth and it has the crystal structure near the MPB, when 
using the piezo electric crystal component 9 as an actuator, rotation of a domain can be driven to 
********. Therefore, the piezo electric crystal component 9 suitable for a high-speed drive can be 
manufactured. 

[0038] In addition, although Seria was formed as a substrate layer 5 in the above-mentioned example, it 
may change to this and Seria / Seria zirconia (Ce02/CeZr02) may be formed. Moreover, although the 
silicon single crystal substrate of a field was used as a pressurized-room substrate 1 (110) (110), the 
single crystal strontium titanate substrate (SrTi03:STO) of a field and the single crystal magnesium- 
oxide substrate (MgO) of a field (110) may be used. 

[0039] Moreover, the diaphragm film (for example, epitaxially grown insulator layer) of arbitration may be 
made to intervene among these single crystal substrates and lower electrodes. Moreover, a lower 
electrode is good also as a laminated structure of the monolayer which is not limited especially if it is 
the conductive ingredient which can grow epitaxially, and consists of iridium besides platinum, an iridium 
layer / platinum layer, a platinum layer / iridium layer, and an iridium layer / platinum layer / iridium 
layer. 

(Example 2) As shown in drawing 4 (A), while forming the silicon dioxide film in thickness of 1 micrometer 
by the oxidizing [ thermally ] method on the pressurized-room substrate 1 which consists of a silicon 
single crystal substrate, the zirconium was used as the target and the zirconium dioxide film (Zr02) was 
formed to about 400nm by the reactive sputtering method by installation of oxygen gas. The diaphragm 
film 51 consists of these silicon dioxide film and zirconium dioxide film. 

[0040] Then, the lower electrode 52 was formed on the diaphragm film 51 (this drawing (B)). The lower 
electrode: 52 has the laminated structure of two: or more thin films, such as iridium, and titanium, 
platinum; and in order to adjust the (1 10} priority amount of preferred orientation, of the piezo: electric 
crystal film 54 ! which forms membranes at degree process,- it opts for the configuration suitably. The 
titanium layer 53 which furthermore turns into a seed layer of PZT on the lower electrode 52 was 
formed (this drawing (O), and the piezo electric crystal film 54 was formed with the sol-gel method (this 
drawing (D)). 

[0041] this example — the presentation of the piezo electric crystal film 54 — Pb(Zr0.56Ti0.44) 03 
carrying out — the mol of lead zirconate and lead titanate — it was referred to as PZT of the two- 
component system from which a mixing ratio is set to 56:44. The crystal of this piezo electric crystal 
film 54 is near the MPB. In order to form the piezo electric crystal film 54, the hydration complex of the 
hydroxide of the metal component which constitutes Above PZT, i.e., a sol, was adjusted. In order to 
adjust this sol, titanium tetra-isopropoxide and a tetra— n-propoxy zirconium were mixed to this by 
having used 2-n-butoxy ethanol as the main solvent, and it stirred for 20 minutes under the room 
temperature. Subsequently, diethanolamine was added, it stirred for 20 more minutes at the room 
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temperature, lead acetate was added further, and it heated at 80 degrees C. It stirred for 20 minutes in 
the condition of having heated, and it cooled naturally until it became a room temperature after that. 
[0042] Thus, the spin coat was carried out in order to apply the obtained sol on the titanium layer 53. At 
this time, in order to make thickness into homogeneity, by 500rpm, it carried out by 1500rpm for 30 
seconds at the degree, and spin coating was carried out for 10 seconds by 500rpm for 30 seconds at 
first at the last. Each metal atom which constitutes PZT from this process is distributed as an 
organometallic complex. After applying a sol on the titanium layer 53, it was made to dry for 30 minutes 
at 180 degrees C, and indirect desulfurization fat was carried out at 330 degrees C into air for 10 
minutes using the hot plate. The process from a spin coat to cleaning was repeated twice, and the tube 
furnace performed heat-of-crystallization processing for 30 minutes at 700 degrees C among the 
oxygen ambient atmosphere after that. The piezo electric crystal film 54 of 1.6 micrometers of thickness 
which consists of a total of 14 layers by repeating this process further 7 times was formed. 
[0043] At this time, the {110} priority amount of preferred orientation of the piezo electric crystal film 54 
can be adjusted by adjusting suitably the configuration of the thickness of the titanium layer 53, and the 
lower electrode 52, respectively. For example, if the thickness of the titanium layer 53 is set as 5nm - 
15nm and the lower electrode 52 is set to Ir(20nm of thickness)/Pt(60nm of thickness)/Ir (20nm of 
thickness) / Ti (20nm of thickness) If the {110} priority amount of preferred orientation of the piezo 
electric crystal film 54 becomes about 30%, the thickness of the titanium layer 53 is set as 30nm and 
the configuration of the lower electrode 52 is set to Ir (200nm - 300nm of thickness)/Ti (20nm of 
thickness) It has checked that the {1 10} priority amount of preferred orientation of the piezo electric 
crystal film 54 became about 60%. in addition, the amount of preferred orientation — for example, the 
wide angle XRD — the time of expressing the reflectivity of the field bearing {XYZ} side of the piezo 
electric crystal film with I (XYZ) by law — I(XYZ)/{I(100) +1(1 10) +1 (111)} 
It shall be expressed. 

[0044] Finally, on the piezo electric crystal film 54, platinum was formed by the spatter and the up 
electrode 55 was formed (this drawing (E)). The piezo electric crystal component 56 which consists of 
the up electrode 55, the piezo electric crystal film 54, the titanium layer 53, and the lower electrode 52 
through the above process is obtained. What is necessary is just to perform desired processing 
processing according to the process shown in the drawing 3 (D) - said drawing (F) explained in the 
example 1, in manufacturing an ink jet type recording head by making the piezo electric crystal 
component 56 into an ink regurgitation driving source. 

[0045] The piezoelectric constant d31 when changing the {110} priority amount of preferred orientation 
of the piezo electric crystal film 54 is shown in drawing 5 . It can check that a piezo-electric property 
improves, so that the {110} priority amount of preferred orientation becomes high, as shown in this 
drawing. Since it stops accompanying by rotation of a domain, so that the {110} priority amount of 
preferred orientation of the piezo electric crystal film: 54 becomes: high in case the piezo electric crystal 
component 56 is. used as an actuator, the piezo electric crystal component 56 suitable for a:RF drive 
can be. offered. 

(Other examples) Besides the piezo electric crystal component mentioned above, the ferroelectric 
component of this invention can be used as a charge storage capacitor of a non-volatile ferroelectric 
memory device. Since a non-volatile ferroelectric memory device performs informational read- 
out/writing using reversal of polarization of the ferroelectric film, the non-volatile ferroelectric memory 
device suitable for read-out/writing of a RF can be offered by using the PZT system ferroelectric thin 
film which has the crystal structure near the MPB, and (1 10) has priority orientation as a capacity 
insulator layer of storage capacitance. Moreover, if this ferroelectric film is used, since the amount of 
remanences can be enlarged more effectually than before, size of a memory cell can be made small and 
the degree of integration of a non-volatile ferroelectric memory device can be raised. 
[0046] moreover, everything but the above [ the ferroelectric component of this invention ] — a filter, 
the delay line, a vibrating reed selector, a tuning fork radiator, a tuning fork clock, a transceiver, a 
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piezoelectric pickup, a piezoelectric earphone, a piezoelectric microphone, an SAW filter, an RF 
modulator, a resonator, a delay element, a multistrip coupler, and piezo-electricity — [Effect of the 
Invention] applicable to an accelerometer, a piezoelectric loudspeaker, etc. According to this invention, 
the ferroelectric component in which high-speed operation is possible can be offered, without being 
accompanied by rotation of a domain. The ink jet type recording head excellent in the high frequency 
property can be offered by using the ferroelectric component of this invention as an ink regurgitation 
driving source of an ink jet type recording head especially. 

[0047] Moreover, according to this invention, the non-volatile ferroelectric memory device in which 
read-out/writing of a RF are possible can be offered. 

[Translation done. ] 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of an ink jet printer. 

[Drawing 2] It is the decomposition perspective view of an ink jet type recording head. 
[Drawing 3] It is the production process sectional view of an ink jet type recording head. 
[Drawing 4] It is the production process sectional view of a piezo electric crystal component. 
[Drawing 5] It is the graph of the piezoelectric constant d31 to the {110} priority amount of preferred 
orientation of the piezo electric crystal film. 
[Description of Notations] 

1 [ — A wiring substrate, 5 / — Substrate layer, ] — A pressurized-room substrate, 2 — A nozzle plate, 
3 — A base, 4 6 [ — A piezo electric crystal component, 10 / — Pressurized room, ] — A lower 
electrode, 7 — The piezo electric crystal film, 8 — An up electrode, 9 11 [ — The diaphragm film, 52 / 

— Lower electrode, ] — A side attachment wall, 12 — Common passage, 21 — A nozzle, 51 53 [ 
Piezo electric crystal component, ] — A titanium layer, 54 — The piezo electric crystal film, 55 An 
up electrode, 56 100 [ — A tray, 104 / — An exhaust port, 105 / — An automatic sheet feeder, 106 / - 

- A head drive, 107 / — Record form ] — An ink jet type recording head, 101 — An ink cartridge, 102 
-A body, 103. 



[Translation done. ] 
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